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(57) ABSTRACT

The display device includes a display unit having a display
surface on a front side thereof, a front cabinet enclosing a
peripheral edge part of the display unit, and a back cabinet
covering a back side of the display unit. In the display device,
a light source is installed on an inner surface of the front
cabinet facing an outer peripheral surface of the display unit,
and the front cabinet and the back cabinet have grooves
formed on the outer surfaces thereof. The front cabinet
includes an elongated cavity formed in a front corner of the
front cabinet. The cavity extends substantially parallel to an
array direction of an LED.
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1
DISPLAY DEVICE AND TELEVISION
RECEIVER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is the national phase under 35 U.S.C. §371
of PCT International Application No. PCT/JP2012/058802
which has International filing date of Apr. 2,2012 and desig-
nated the United States of America.

FIELD

The present invention relates to a display device and a
television receiver such as a liquid crystal television, a plasma
television or the like.

BACKGROUND AND SUMMARY

Display devices such as liquid crystal televisions, plasma
televisions, or the like are being designed larger and larger,
and heat generated from the inside of the display device is
increasing. Therefore, a variety of heat release techniques for
display devices are disclosed in the art (for example, see
Japanese Patent Application Laid-open No. 2006-58587 and
Japanese Patent Application Laid-open No. 2008-136040).
Further, there is a need for the narrowing of a frame and the
thinning in the display device.

However, as the size increase and the narrowing of a frame
and the thinning of the display device are continuing, there is
a concern that the temperature of the cabinet composing the
display device also continues to rise high compared with a
conventional display device. In such a case, it is becoming
dangerous for a user to touch the cabinet when it has a high
temperature.

In consideration of the above-mentioned circumstances
related to a display device, it is an object of the present
invention to provide a display device and a television receiver
including a cabinet for which a user barely feels any heat even
if he or she touches the cabinet.

A display device according to the present invention
includes: a display unit having a display surface on its front
side, a front cabinet enclosing a peripheral edge part of the
display unit, and a back cabinet covering a back side of the
display unit, wherein the front cabinet includes a cavity that
prevents transference of heat.

In the display device according to the present invention, the
front cabinet includes a cavity formed therein. The cavity is
filled with air to have a function of preventing the transference
of heat.

The display device according to the present invention is
characterized in that: a light source is installed on an inner
surface of the front cabinet facing an outer peripheral surface
of the display unit, and the front cabinet or the back cabinet
has a groove formed on an outer surface of the front cabinet or
the back cabinet.

In the display device according to the present invention, a
display unit, a front cabinet, and a back cabinet are included
therein. The display unit has a display surface on the front side
thereof. The front cabinet encloses a peripheral edge part of
the display unit, and has a light source which generates heat
and is installed on the inner surface facing the outer peripheral
surface of the display unit. The back cabinet covers the back
side of the display unit. In addition, the front cabinet or the
back cabinet has a groove formed on an outer surface thereof.
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A contact area between the outer surface of the cabinet and air
is increased by the groove of the front cabinet or the back
cabinet.

The display device according to the present invention is
characterized in that: the front cabinet includes a front surface
part enclosing a circumference of the display surface, and a
peripheral surface part which is formed on a rear side of the
front surface part along an outer peripheral edge of the front
surface part to enclose the outer peripheral surface of the
display unit; and the cavity is formed at a corner where the
front surface part and the peripheral surface part join.

Inthedisplay device according to the present invention, the
front cabinet includes a front surface part and a peripheral
surface part. The front surface part covers a peripheral edge of
the display surface positioned on the front side thereof. The
peripheral surface part is formed on a rear side of the front
surface part along an outer peripheral edge thereof to enclose
the outer peripheral surface of the display unit. A cavity is
formed in a corner where the front surface part and the periph-
eral surface part join.

The display device according to the present invention is
characterized in that: a portion where the cavity is formed in
the front cabinet protrudes further than other portions.

In the display device according to the present invention,
since the periphery of the cavity protrudes outward, the sur-
face area of the periphery of the cavity increases compared
with the case of not protruding, and therefore the radiation
efficiency improves. In addition, as the surface area increases,
heat is dispersed and the surface temperature is lowered.

The display device according to the present invention is
characterized in that: the front cabinet includes a communi-
cation hole which is formed in the cavity to communicate
with the outside.

Inthe display device according to the present invention, air
in the cavity flows through the communication hole commu-
nicating with the outside, and thereby the cooling efficiency is
improved.

The display device according to the present invention is
characterized in that: a plurality of communication holes are
formed in the front cabinet.

Inthedisplay device according to the present invention, the
front cabinet includes a plurality of holes formed therein, and
thereby one hole functions as an air inlet hole and the other
hole functions as an air outlet hole. Therefore, ventilation
within the cavity is carried out smoothly so as to achieve fast
cooling.

The display device according to the present invention is
characterized in that: the front cabinet includes a front surface
part covering a peripheral edge of the display surface, a
peripheral surface part which is formed on a rear side of the
front surface part along an outer peripheral edge of the front
surface part to enclose the outer peripheral surface of the
display unit; the cavity is formed in the corner where the front
surface part and the peripheral surface part join; the front
cabinet has a groove formed on an outer surface of the front
cabinet including the corner; a plurality of light sources are
installed on the inner surface of the front cabinet facing the
outer peripheral surface of the display unit to be arrayed in a
direction substantially orthogonal to the normal line of the
outer peripheral surface of the display unit and the normal line
of'the display surface; and the groove is formed substantially
parallel to the array direction of the light source.

In the display device according to the present invention, a
plurality of light sources are installed on the inner surface of
the front cabinet facing the outer peripheral surface of the
display unit. The plurality of the light sources are installed to
be arrayed in the direction orthogonal to the normal line of the
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outer peripheral surface of the display unit and the normal line
of the display surface of the display unit. The direction in
which the groove formed on the outer surface of the front
cabinet or the back cabinet extends is substantially parallel to
the array direction of the light source.

The display device according to the present invention is
characterized in that: the light source is a light emitting diode
which is mounted on a substrate made of aluminum, and the
substrate is installed in the front cabinet.

In the display device according to the present invention, the
substrate on which the light emitting diode of'the light source
is mounted is made of aluminum, so that the heat conduction
to the front cabinet is facilitated. Further, when the front
cabinet is made of aluminum, the heat expansion rates of the
substrate and the front cabinet become equal, so that the
occurrence of distortion due to a bimetal effect is prevented.

The display device according to the present invention is
characterized in that: the front cabinet has a groove formed on
the outer surface of the front cabinet including the corner, and
a depth of the groove on the outer surface of the corner is
deeper than the depth of grooves formed on the other portion
of the front cabinet.

In the display device according to the present invention, the
front cabinet has a groove formed on the outer surface thereof
including a front corner. A depth of the groove formed on the
outer surface of the corner where the front surface part and the
peripheral surface part join is deeper than the depth of
grooves formed on the other portion of the front cabinet.

The display device according to the present invention is
characterized in that: a cross-sectional shape, width, or depth
of'the groove is substantially constant in the array direction of
the light source.

In the display device according to the present invention, the
cross-sectional shape, width or depth of the groove may be
constant in the array direction of the light source.

The display device according to the present invention is
characterized in that: the cavity is penetrated substantially
parallel to the array direction of the light source.

In the display device according to the present invention, the
cavity is penetrated and the extending direction of the cavity
is substantially parallel to the array direction of the light
source.

The display device according to the present invention is
characterized in that: the front cabinet is formed by extrusion
molding.

In the display device according to the present invention, the
front cabinet may be formed by extrusion molding.

The display device according to the present invention is
characterized in that: the front cabinet is made of metal.

In the display device according to the present invention, the
front cabinet is made of metal, so that it is possible to achieve
efficient heat transmission.

The display device according to the present invention is
characterized in that: the front cabinet is made of aluminum.

In the display device according to the present invention, as
the front cabinet is made of aluminum, the weight reduction
of'the display device is facilitated and efficient heat release is
achieved.

The display device according to the present invention
includes a light guide plate which is disposed on the rear side
of'the display unit to emit an incident light toward the display
unit, and is characterized in that: the display unit and the light
guide plate are held in the front and back between the front
cabinet and the back cabinet.

In the display device according to the present invention,
since the display panel and the light guide plate are held in the
front and back by the front cabinet and the back cabinet
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without a support member between the display panel and
light guide plate, the dimension between the light guide plate
and the display panel is shortened, so that the thinning of the
device can be achieved. In addition, since the number of
members for heat release is reduced, the weight reduction of
the display device can be achieved.

The display device according to the present invention is
characterized in that: the front cabinet protrudes rearward,
and the light guide plate includes a pressing part configured to
press the light guide plate to the rear side.

Inthedisplay device according to the present invention, the
light guide plate is pressed by the pressing part from the front
side, and thereby the holding force for the light guide plate is
improved.

The display device according to the present invention is
characterized in that: the back cabinet is made of aluminum.

In the display device according to the present invention, as
the back cabinet is made of aluminum, the weight reduction
of'the display device is facilitated and efficient heat release is
achieved.

The display device according to the present invention
includes a cover which covers at least a part of the front
cabinet.

In the display device according to the present invention, a
user’s hand is prevented, by the cover, from directly touching
the front cabinet so as to improve safety.

The display device according to the present invention is
characterized in that: the front cabinet is formed by jointing a
plurality of rod-shaped members, and the cover covers a joint
part between the rod-shaped members.

Inthedisplay device according to the present invention, the
joint parts of the rod-shaped members are covered with a
cover so as to prevent light leakage.

The display device according to the present invention is
characterized in that: the light source is installed on the inner
surface of the front cabinet facing the outer peripheral surface
of'the display unit, and the cover covers a portion correspond-
ing to the inner surface on which the light source is installed,
in an outer surface of the front cabinet.

Inthe display device according to the present invention, on
the outer surface of the front cabinet, the portion correspond-
ing to the inner surface of the front cabinet in which the light
source is installed is covered by the cover so as to cover a
place where the temperature is the highest due to the heat
conducted from the light source.

The display device according to the present invention is
characterized in that: a through hole is formed in a portion of
the cover which covers the outer surface of the front cabinet.

Inthe display device according to the present invention, by
forming a through hole in the cover, the high temperature
portion is covered to improve safety, and the heat conducted
to the front cabinet is reliably released.

The display device according to the present invention is
characterized in that: the cover has a non-covering part.

Inthedisplay device according to the present invention, the
cover is provided with a non-covering portion (for example, a
notch or hole), so that when the non-covering portion is
positioned on the outer surface located on the opposite side of
the inner surface of the front cabinet in which the light source
is installed, the radiation efficiency is improved. In addition,
when the non-covering portion is positioned on the outer
surface of the portion where the light source is not installed in
the front cabinet, the portion where the light source is
installed is covered and the portion where the light source is
not installed is exposed, so that heat is released from the
exposed portion.



US 9,091,418 B2

5

A television receiver according to the present invention
includes: the display device according to the above; and a
receiving unit which receives television broadcasts, wherein
the display device is configured to display an image of the
television broadcasts received by the receiving unit.

In the television receiver according to the present inven-
tion, the television receiver includes the display device
described above, and a receiving unit which receives televi-
sion broadcasts. The display device is configured to display
an image related to the television broadcasts received by the
receiving unit.

According to the present invention, the user barely feels
any heat even if he or she touches the cabinet of the display
device and the television receiver.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic perspective view of a television
receiver.

FIG. 2 is a schematic exploded perspective view of a dis-
play unit, a front cabinet, and a back cabinet.

FIG. 3 is across-sectional view of the display unit, the front
cabinet, and the back cabinet.

FIG. 4 is a perspective view schematically showing a part
of the front cabinet.

FIG. 5 is a cross-sectional view of the front cabinet taken
on a cutting line V-V of FIG. 3.

FIG. 6 is a cross-sectional view of the front cabinet taken
on a cutting line VI-VI of FIG. 3.

FIG. 7 is a cross-sectional view for illustrating the holding
by the front cabinet and the back cabinet.

FIG. 8A is a view for illustrating a manufacturing process
of the front cabinet.

FIG. 8B is a view for illustrating the manufacturing process
of the front cabinet.

FIG. 9 is a longitudinal-sectional view schematically
showing a part of a television receiver according to Embodi-
ment 2.

FIG. 10 is a perspective view schematically showing a part
of the front cabinet.

FIG. 11 is a longitudinal-sectional view schematically
showing a part of a television receiver according to Embodi-
ment 3.

FIG. 12 is a longitudinal-sectional view schematically
showing a part of a television receiver according to Embodi-
ment 4.

FIG. 13 is an exploded perspective view schematically
showing a television receiver according to Embodiment 5.

FIG. 14 is a longitudinal-sectional view schematically
showing a part of a television receiver according to Embodi-
ment 4.

FIG. 15 is an exploded perspective view schematically
showing a television receiver according to Embodiment 6.

FIG. 16 is a longitudinal-sectional view schematically
showing a part of the television receiver.

FIG. 17 is an exploded perspective view schematically
showing a television receiver according to Embodiment 7.

FIG. 18 is a longitudinal-sectional view schematically
showing a part of the television receiver.

FIG. 19 is an exploded perspective view schematically
showing a television receiver according to Embodiment 8.

FIG. 20 is a longitudinal-sectional view schematically
showing a part of a television receiver according to Embodi-
ment 9.

FIG. 21 is a longitudinal-sectional view schematically
showing a part of a television receiver according to Embodi-
ment 10.
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FIG. 22 is a longitudinal-sectional view schematically
showing a part of a television receiver according to Embodi-
ment 11.

FIG. 23 is a front view schematically showing a right side
portion of a television receiver according to Embodiment 12.

FIG. 24 is a cross-sectional view of the front cabinet taken
on a line XXIV-XXIV shown in FIG. 23.

DETAILED DESCRIPTION OF NON-LIMITING
EXAMPLE EMBODIMENTS

Hereinafter, a display device according to one embodiment
of the present invention will be described in detail with ref-
erence to the accompanying drawings illustrating the
embodiments thereof. The display device according to the
present embodiment includes, for example, a television
receiver such as a liquid crystal television, a plasma televi-
sion, a cellular phone capable of receiving one-segment
broadcasting or the like. Further, the display device according
to the present embodiment includes a liquid crystal display of
a personal computer, an automatic teller machine (ATM), a
ticket vending machine, or the like, an organic electro lumi-
nescence (EL) display, a surface-conduction electron-emitter
display (SED) or the like. Further, the display device accord-
ing to the present embodiment includes a display of a smart
phone, a tablet terminal or the like. Hereinafter, as an example
of'the display device, the television receiver will be described
with illustration.

Meanwhile, the present invention is not intended to be
limited to the following embodiments.

Embodiment 1

FIG. 1 is a schematic perspective view of a television
receiver. Herein, when a viewer faces a display surface 21 of
the television receiver 1 that displays an image, the viewer
side of the display surface 21 will be referred to as a front side
and the inward side of the display surface 21, which is the
opposite side of the front side, will be referred to as a back or
rear side. The display surface 21 has a laterally long and
substantially rectangular shape, and from a viewer’s position
of facing the display surface 21, the right side of the display
surface 21 in a longitudinal direction thereof will be referred
to as right and the left side thereofin the longitudinal direction
will be referred to as left. Further, from a viewer’s position of
facing the display surface 21, the upper side of the display
surface in a lateral direction thereof will be referred to as top
and the lower side thereof in the lateral direction will be
referred to as bottom. FIG. 1 shows the television receiver 1 as
seen obliquely from the front upper right.

The television receiver 1 includes a display unit 2, a front
cabinet 3, a back cabinet 4, a receiving unit T, a power source
P, and a stand S. The display unit 2 includes a front peripheral
edge part enclosed by the front cabinet 3 of the front side. The
front cabinet 3 has a rectangular frame shape as seen from the
front. The front cabinet 3 has a plurality of grooves 30 which
are formed on a front upper portion, a front lower portion, and
a peripheral surface part substantially parallel with an outer
periphery of the display surface 21. The back cabinet 4 of the
rear side has a substantially flat plate shape and covers the
display unit 2 and a part of the front cabinet 3 from the rear
side.

The front cabinet 3 may be made of an extrusion molded
aluminum member. The back cabinet 4 having a rectangular
tray shape of which the front side is open may be made of a
pressed aluminum member. When the front cabinet 3 and the
back cabinet 4 are made of aluminum, it is possible to achieve
efficient heat dissipation and prevent the occurrence of dis-
tortion by reducing a diftference in thermal expansion coeffi-
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cient of these cabinets. Further, the front cabinet 3 and the
back cabinet 4 may be made of another metallic member such
as an electrogalvanized steel sheet, a copper member or the
like. In this case, electrogalvanizing may be conducted in
view of corrosion resistance, aesthetics or the like. In addi-
tion, the front cabinet 3 and the back cabinet 4 may be made
of resin by extrusion molding.

The receiving unit T and the power source P are mounted
between the display unit 2 and the back cabinet 4. The receiv-
ing unit T receives television broadcasts. The power source P
supplies power to the television receiver 1. The television
receiver 1 displays an image related to the television broad-
casts received by the receiving unit T on the display surface 21
of the display unit 2. The stand S supports the display unit 2,
the front cabinet 3, and the back cabinet 4 in an upright state.

FIG. 2 is a schematic exploded perspective view of the
display unit 2, the front cabinet 3, and the back cabinet 4. FIG.
2 shows the display unit 2, the front cabinet 3, and the back
cabinet 4 as seen obliquely from the upper rear side.

The display unit 2 has the display surface 21 formed on the
front thereof to display the image and is formed in a laterally
long rectangular parallelepiped shape taken as a whole. The
display unit 2 includes a liquid crystal panel 22, a diffusion
sheet 23, a light guide plate 24, and a reflection sheet 25.
These members are laminated in the order of the liquid crystal
panel 22, the diffusion sheet 23, the light guide plate 24, and
the reflection sheet 25 from the front side to the rear side
thereof. Each ofthe liquid crystal panel 22, the diffusion sheet
23, the light guide plate 24, and the reflection sheet 25 has a
substantially rectangular shape in a plane view.

FIG. 3 is a cross-sectional view of the display unit 2, the
front cabinet 3 and the back cabinet 4, and FIG. 4 is a per-
spective view schematically showing a part of the front cabi-
net 3. FIG. 3 shows a part of the upper cross section of the
display unit 2, the front cabinet 3, and the back cabinet 4 cut
in a plane substantially parallel to the normal line and the
vertical direction of the display surface 21.

As shown in FIGS. 3 and 4, the front surface part 31 of the
front cabinet 3 is protruded backward between an opening
31a and arib 33 to be described later, and includes a pressing
part 315 formed so as to press the light guide plate 24. The
pressing part 315 is disposed so as to face the edge part of the
light guide plate 24. An elastic member 31¢ and a reflection
sheet 31d (a reflection member) are attached on a protruding
end portion of the pressing part 315 in this order. The pro-
truding end portion of the pressing part 315 presses the light
guide plate 24 from the front side to the rear side through the
elastic member 31¢ and the reflection sheet 31d. The elastic
member 31¢ may be made of a resin member (for example, a
high-density micro-cell urethane foam, a rubber or an elas-
tomer).

Since an edge part of the opening 31a presses the liquid
crystal panel 22 and the light guide plate 24 from the front
side to the rear side, and further the pressing part 315 presses
the light guide plate 24 from the front side, the holding force
for the light guide plate 24 is improved, and thereby the light
guide plate 24 can be fixed stably at a predetermined position.
Further, since the reflection sheet 31d is provided on the
protruding end portion (the portion directly in contact with
the light guide plate 24) of the pressing part 315, light is
reflected surely at the place pressed by the pressing part 315,
so that the luminance of the liquid crystal panel 22 can be
improved. Further, since the pressing force toward the light
guide plate 24 from the protruding end portion of the pressing
part 315 is dispersed by the elastic member 31¢, damage and
distortion to the light guide plate 24 can be prevented. Further,
when the elastic member 31c is formed of a member having
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translucency, the elastic member 31¢ and the reflection sheet
31d may be attached on the protruding end portion of the
pressing part 315 in the order of the reflection sheet 314 and
the elastic member 31c.

The liquid crystal panel 22 of the display unit 2 displays the
image using light emitted from the rear side by a so-called
edge light type backlight. Further, the liquid crystal panel 22
may use light emitted by a direct type backlight.

The light guide plate 24 is formed in a rectangular paral-
lelepiped shape and is made of a transparent resin with excel-
lent light transmittance such as acryl, polycarbonate or the
like. The light guide plate 24 has a surface on which a rough
coarse surface such as a dotted pattern or the surface of a pear
skin, for example, is molded. The light guide plate 24 and a
light emitting diode (LED) 355 to be described later are
positioned so that light from the LED 355 enter the peripheral
surface of the light guide plate 24.

A light shielding part 22a which blocks the passage of light
is formed inside the peripheral edge portion of the liquid
crystal panel 22. The light shielding part 224 has a portion
positioned outside of the opening 31a, and this portion faces
a portion of an elastic member E on the side of the opening
31a. A portion of the elastic member E on the opposite side of
the opening 31a is positioned further outside from the light
shielding part 22a.

The reflection sheet 25 is made of a white resin with good
reflexibility, reflects the light incident on the light guide plate
24, and has a function of returning the reflected light to the
light guide plate 24. Paint with good reflexibility may be
applied to the surface of the reflection sheet 25. The light
guide plate 24 and the reflection sheet 25 uniformize the
incident light from the LED 355 and emit it to the diffusion
sheet 23.

The diffusion sheet 23 is made into a plate-shaped member
made of resin in which light scattering particles are dispersed
and blended. The diffusion sheet 23 diffuses the light emitted
to the front side from the light guide plate 24, and emits the
light having a uniformized luminance distribution on the lig-
uid crystal panel 22.

The liquid crystal panel 22 modulates the light emitted
from the diffusion sheet 23, and displays an image on the
display surface 21 of the front side. The liquid crystal panel 22
is pressed by the front cabinet 3 through an elastic member E.
The elastic member E may be high-density microcell poly-
urethane foam, for example, and arranged on the circumfer-
ence of the front surface of the liquid crystal panel 22.

Further, the liquid crystal panel 22 may have a configura-
tion in which publicly known optical sheet materials such as
a prism sheet, a polarized sheet, or the like are properly
laminated as necessary.

The front cabinet 3 includes a front surface part 31, a
peripheral surface part 32, and a rib 33.

The front surface part 31 is a rectangular frame shaped
member covering the peripheral edge part of the display
surface 21 of the display unit 2. As shown in FIG. 1 and FIG.
2, the front surface part 31 has a substantially rectangular
opening 31a formed therein, and a user can see a image
displayed on the display surface 21 of the display unit 2
through the opening 31a.

The peripheral surface part 32 is formed so as to protrude
rearward from the outer peripheral edge of the front surface
part 31. The peripheral surface part 32 is formed in a rectan-
gular frame shape as seen from the rear side, and encloses and
covers the peripheral surface of the display unit 2.

The rib 33 is formed between the peripheral surface part 32
and the display unit 2 to protrude rearward from the rear
surface of the front surface part 31. The rear tip of the rib 33



US 9,091,418 B2

9

is positioned on the front of the rear tip of the peripheral
surface part 32. The rib 33 is formed in an elongated rectan-
gular parallelepiped shape. A total of four ribs are formed so
as to correspond to the top, bottom, left and right sides of the
light guide plate 24. A rib groove 331 which extends parallel
to the rib 33 in the longitudinal direction is formed in the rear
surface of each rib 33.

In addition, a peripheral surface groove 321, which is a gap
or a void, is formed between the rib 33 and the peripheral
surface part 32.

The base of the ribs 33 facing respectively the upper sur-
face part and the lower surface part of the light guide plate 24
is provided with a light source 35. The light source 35
includes one or a plurality of LED substrates 35a, and a
plurality of LEDs 355, 3585, . . . , and 356 which are mounted
on the LED substrates 35a.

The LED substrate 352 may be made of aluminum and one
by one screw-fixed to the rib. The LED substrate 35a is
formed in an elongated rectangular shape substantially par-
allel to a longitudinal direction of the peripheral surface of the
light guide plate 24. The longitudinal direction of the LED
substrate 35a is also substantially the same as a direction
orthogonal to the normal line of the peripheral surface of the
light guide plate 24 and the normal line of the display surface
21.

The LED 35b is installed on the LED substrate 354 in
parallel along the longitudinal direction of the LED substrate
35a. When the LED substrate 35¢ having the LED 3554
mounted thereon is made of aluminum, the heat conduction to
the front cabinet 3 is facilitated.

Further, the LED substrate 35a may be adhered to the base
of the rib 33 by a double-sided tape with high thermal con-
ductivity. In addition, the LED substrate 35a may be installed
on the base of the rib 33 facing respectively the sides of the
two left and right surfaces of the light guide plate 24, and may
be installed on the base of the rib 33 facing respectively the
peripheral surfaces of the four top, bottom, left and right
surfaces of the light guide plate 24.

Further, the LED 355 is one example of a light source that
may be used to emit light to the light guide plate 24, however,
the light source may be, for example, an electric bulb, hot-
cathode fluorescent lamp, electro luminescence (EL) lamp, or
cold-cathode tube.

An outer surface of the front cabinet 3, that is, an outer
surface of the front surface part 31 and the peripheral surface
part 32 includes grooves 30 formed substantially parallel to
an array direction of the LED 3554. In the cross section of FIG.
3, the LED 355 is positioned substantially at the center of the
upper portion of the front cabinet 3, and the grooves 30 are
formed across the entire outer surface of the front cabinet 3.
The shape, width and depth of the grooves 30 are substantially
constant in the array direction of the LED 355. Therefore,
when the front cabinet 3 is cut in a plane substantially per-
pendicular to the array direction of the LED 355, the shape,
depth, width, position, interval, or the like of the grooves 30
are substantially the same at any cut position. The width of the
groove 30 is configured narrower than the size of a finger.
Alternatively, the width of the groove 30 is of the size to the
extent that a finger cannot touch the inner surface of the
groove 30, when the finger touches the outer surface of the
front cabinet 3. Therefore, when the finger touches the outer
surface of the front cabinet 3, the finger touches only the flat
portion between the grooves 30.

As shown in FIG. 1, when the whole of the front cabinet 3
is seen downward from the above front, the groove 30 is
formed in a rectangle along the outer periphery of the front
cabinet 3 or the opening 31a.
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InFIGS. 1, 2 and 3, a plurality of grooves 30 are illustrated,
but the number of the grooves 30 is not limited to a specific
number. The cross-sectional shape of the grooves 30 in FIG.
3 is semicircular, for example, but it is not limited thereto. The
cross-sectional shape of the grooves 30 may be rectangular,
trapezoid, semi-elliptic or the like.

Alternatively, the cross-sectional shape of the grooves 30
may be triangular. In this regard, by removing an interval
between the grooves 30, the outer surface of the front cabinet
3 may be molded so as to have a notch-cutting shape.

As shown in FIG. 3, the depth of the groove 30 formed in
the front corner where the front surface part 31 and the periph-
eral surface part 32 join is deeper than the depth of the grooves
30 formed on the other outer surface of the front cabinet 3
excluding the front corner. The front corner, especially the
upper front corner, is a portion of the front cabinet 3 where the
user frequently touches.

The back cabinet 4 is installed on the rear side of the light
guide plate 24. The back cabinet 4 is formed in a rectangular
tray shape with the front side open and disposed vertically. A
concave part 400 protruding forwardly is formed in the cen-
tral portion of the back cabinet 4. The bottom portion 4a of the
concave part 400 has a plate shape substantially parallel with
the light guide plate 24 and is formed to be facing and close to
the reflection sheet 25. The peripheral edge portion of the
bottom portion 4a faces the pressing part 315. The lateral
portion 45 of the concave part 400 continues to the bottom
portion 4a and is inclined so as to expand backward from the
bottom portion 4a. The peripheral edge portion of the bottom
portion 4a and the pressing part 315 are at the same position
in a direction orthogonal to the front-back direction.

A rear end of the lateral portion 44 is positioned further
rearward from the rib 33 and the peripheral surface groove
321. The rear end of the lateral portion 4b continues to a
peripheral edge portion 4¢ of a plate shape substantially par-
allel to the bottom portion 4a, and the peripheral edge portion
4c¢ extends into the peripheral surface groove 321.

An extension end portion of the peripheral edge portion 4¢
continues to a plate-shaped extension part 41 extending for-
ward. The extension part 41 protrudes forward so as to rim the
outer peripheral end of the back cabinet 4 facing the periph-
eral surface groove 321 of the front cabinet 3 along the periph-
eral surface groove 321. The extension part 41 is formed
substantially parallel to the longitudinal direction of the
peripheral surface groove 321 in a plate shape. The thickness
of'the extension part 41 is equal to the width of the peripheral
surface groove 321 or greater than the width of the peripheral
surface groove 321, and the extension part 41 is formed
fittably in the peripheral surface groove 321. In FIG. 3, the
thickness of the extension part 41 is drawn thin in order to
make it easy to see.

In addition, the extension part 41 may be a wedge shape
whose thickness becomes thinner toward the front tip, or may
be ashape in which the thickness of the front tip is thicker than
the thickness of the other portions. The circumferential length
of the extension part 41 may be equal to the length of the
peripheral surface groove 321 or may be different from the
length of the peripheral surface groove 321.

The back cabinet 4 includes a circular screw insert hole 42
formed at a position facing the rib groove 331 of the front
cabinet 3. The number of screw insert holes 42 corresponding
to one rib groove 331 is seven or five in the example of FIG.
2. However, the number of screw insert holes 42 correspond-
ing to one rib groove 331 is not limited thereto, but may be
other than seven or five. When the corresponding rib groove
331 is different, the number of the screw insert holes 42
corresponding to one rib groove 331 may be different.
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By screwing a tapping screw 5 into the rib groove 331 from
the rear side of the screw insert hole 42, the back cabinet 4 is
coupled to the front cabinet 3. Therefore, the size of the inner
diameter of the screw insert hole 42 is a size suitable for the
shank of the tapping screw 5 to be inserted therein. The
tapping screw 5 is made of a material such as iron, aluminum,
stainless steel or the like. The head portion of the tapping
screw 5 may be any one of a pan head, flat head, truss head, or
the like, and is not limited to a specific shape.

Further, the size of the outer diameter of the shank of the
tapping screw 5 is set to a size slightly greater than the width
of the rib groove 331. Alternatively, the width of the rib
groove 331 is set to a width slightly narrower than the outer
diameter of the tapping screw 5.

FIG. 5 is a cross-sectional view of the front cabinet 3 taken
on a cutting line V-V of FIG. 3. FIG. 5 shows a substantially
vertical cross section of the front cabinet 3 as seen from the
front side. The upper portion of FIG. 5 is top and the lower
portion of FIG. 5 is bottom.

FIG. 6 is a cross-sectional view of the front cabinet 3 taken
on a cutting line VI-VI of FIG. 3. FIG. 6 schematically shows
a vertical cross section of the front cabinet 3 as seen from
above. The upper portion of FIG. 6 is the rear side of the
television receiver 1, and the lower portion of FIG. 6 is the
front side of the television receiver 1.

An elongated hollow cavity 300 substantially parallel to
the array direction of the LED 355 is formed in each of the
upper and lower front corners of the front cabinet 3 where the
front surface part 31 and the peripheral surface part 32 join.
The direction in which the cavity 300 extends is substantially
the same as the direction in which the grooves 30 extend.

When the front cabinet 3 is cut in a plane substantially
perpendicular to the longitudinal direction of the cavity 300,
the shape of the cavity 300 is substantially a polygon having
a surface substantially parallel with the outer surface of the
front cabinet 3. For instance, in the example of FIG. 3, the
outer surface of the peripheral surface part 32 protrudes
upward from the rear side to the front side, and the inner
surface upward of the cavity 300 is inclined upward from the
rear side to the front side. In the example of FIG. 3, the corner
surface of the cavity 300 of the rear and lower side near to the
LED substrate 354 protrudes inward of the cavity 300. There-
fore, in the example of FIG. 3, the cross section shape of the
cavity 300 is substantially a hexagon with a substantially
rectangular corner protruding inward. The volume of the
cavity 300 part of the rear and lower side near the LED
substrate 354 is smaller than that of the other portions of the
cavity 300.

Further, the shape of the cavity 300 as cut in a plane
substantially perpendicular to the longitudinal direction may
be any one of a polygon, circle, ellipse, irregular shape or the
like. Further, the number of cavities 300 is not limited to one,
but a plurality of cavities 300 may be formed in the same
direction.

According to the television receiver 1, the cavity 300 is
formed at the front corner of the front cabinet 3 in which there
are many opportunities for the user to touch. When the front
cabinet 3 is made of metal, for example, the cavity 300 is
occupied by air whose thermal conductivity is less than that of
the metal. Therefore, the cavity 300 can reduce the flow rate
ofthe heat which is transferred from the LED 355 to the front
corner of the front cabinet 3. Therefore, the cavity 300 has an
effect wherein the user barely feels any heat when he or she
touches the front corner of the front cabinet 3.

In addition, when the cavity 300 is formed in the front
cabinet 3, it is possible to reduce raw materials by as much as
that of the volume of the cavity 300.
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Further, a heat insulating material with low thermal con-
ductivity may be filled in the cavity 300. Heat insulating
materials with low thermal conductivity such as glass wool,
rock wool, urethane foam, phenol foam, cellulose fiber, sheep
wool or the like, may be used.

The above-described grooves 30 of the front cabinet 3 or
the back cabinet 4 are consecutively formed substantially
parallel with the array direction of the LED 355. However, the
grooves 30 may be formed discontinuously. In addition, the
direction of the grooves 30 is not limited to the direction
substantially parallel with the array direction of the LED 355.
For example, the direction of the grooves 30 may be the
direction substantially orthogonal to the array direction of the
LED 35b.

FIG. 7 is a cross-sectional view for illustrating the holding
by the front cabinet 3 and the back cabinet 4. As shown in FI1G.
7, in the back cabinet 4, the peripheral edge portion of the
bottom portion 4a of the concave part 400 faces the pressing
part315. The peripheral edge portion of the bottom portion 4a
and the pressing part 315 exist at the same position in the
direction orthogonal to the front-back direction. Therefore,
when the tapping screw 5 is screwed in the rib 33, forces
opposite to the light guide plate 24 act forward and backward
between the peripheral edge portion of the bottom portion 4a
and the pressing part 315 (see white arrows shown in FIG. 7).
The light guide plate 24 is held by strong forces in the front
and back to be supported stably. Further, between the bottom
portion 4a and the edge part of the opening 31a, opposite
forces act forward and backward respectively to the liquid
crystal panel 22 and the light guide plate 24 (see arrows
shown in FIG. 7), and together with the forces shown in white
arrows, it is possible to fix the liquid crystal panel 22 and the
light guide plate 24 firmly.

Since the back cabinet 4 is provided with the concave part
400, the back cabinet 4 is protruded forward to the place
facing the pressing part 315 from the central portion thereof.
Therefore, at least from the edge part of the opening 31a to the
pressing part 315, the front-back width of the front cabinet 3
and the back cabinet 4 is narrow. Since it is possible to hold
the light guide plate 24 and the liquid crystal panel 22 in this
narrowed portion, the light guide plate 24 and the liquid
crystal panel 22 are strongly held at two places in the front and
back as described above, whereby it is possible to reliably fix
the light guide plate 24 and the liquid crystal panel 22 at a
predetermined position.

Next, an outline of the assembling method of the television
receiver 1 will be described.

The front cabinet 3 is put on a horizontal surface with the
front side of the front cabinet 3 facing down. The liquid
crystal panel 22, the diffusion sheet 23, the light guide plate
24, and the reflection sheet 25 are laminated in this order on
the front cabinet 3.

The back cabinet 4 is positioned with respect to the front
cabinet 3 so that the extension part 41 of the back cabinet 4
faces the peripheral surface groove 321 of the front cabinet 3.
The extension part 41 is fitted in the peripheral surface groove
321, and the front cabinet 3 and the back cabinet 4 are
coupled. The tapping screw 5 is inserted into the screw insert
hole 42 of the back cabinet 4, and the shank of the tapping
screw 5 is screwed to the rib groove 331.

According to television receiver 1, it is possible to increase
the surface area where the front cabinet 3 comes into contact
with outside air by forming the grooves 30 on the outer
surface of the front cabinet 3. Thereby, the radiation effect of
the television receiver 1 is raised, so that it is possible to
suppress a rise in temperature of the front cabinet 3 and the
back cabinet 4.
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When a temperature of the cabinet of electric equipment
rises above a predetermined temperature, it may be hard for a
user to touch the cabinet. However, if the front cabinet 3 is
provided with a groove 30 formed on the outer surface thereof
with a width smaller than the size of a finger, the contact area
on which the user comes into contact with the front cabinet 3
becomes smaller. Therefore, the television receiver 1 can
lower the temperature a user will experience as compared
with the case that the groove 30 is not provided.

Further, the groove 30 may be formed on the back cabinet
4. The direction of the groove 30 of the back cabinet 4 is
substantially the same as the array direction of the LED 355.
In addition, the width of the groove 30 of the back cabinet 4 is
narrower than the size of a finger as with the groove 30 of the
front cabinet 3.

The groove 30 may be formed on the inner surface of the
front cabinet 3 or the back cabinet 4. In addition, together with
the groove 30, embossing having a small protrusion may be
processed on the outer or inner surface of the front cabinet 3
and the back cabinet 4.

LED 355 will have its luminance decreased as temperature
increases because the package, fluorescent body, etc. are
degraded. In addition, as the temperature of the LED 355
becomes higher, chromaticity also changes. Therefore, if
there is unevenness in the temperature distribution inside the
front cabinet 3, deviation occurs in the luminance, color and
life of the LED 355.

However, according to the television receiver 1, the groove
30 is formed substantially parallel to the array direction of the
LED 35b. Further, the shape, width and depth ofthe groove 30
are substantially constant in the array direction of the LED
35b. Therefore, when the front cabinet 3 is cut by the plane
substantially perpendicular to the array direction of the LED
35b, the shape and area of the cross section of the front cabinet
3 are substantially constant regardless of the difference of the
cutting position.

The heat generated from the LED 3554 is transmitted to the
front cabinet 3 through the LED substrate 35a, and is dis-
charged into air from the outer surface of the front cabinet 3.
Because the heating values of respective LEDs 355 are the
same and the shape and area of the cross section of the front
cabinet 3 in the array direction of the LED 355 are the same,
the temperature distribution inside the front cabinet 3 which is
a passage of a heat generated from the LED 3556 is the same
regardless of the difference of the cutting position. Therefore,
no unevenness in temperature occurs between the respective
LEDs 355 arrayed on the LED substrate 35a. Therefore, the
structure of the groove 30 substantially parallel with the array
direction of the LED 354 can reduce the differences of the
luminance, color and life between the LEDs 355.

According to the television receiver 1, the depth of the
groove 30 on the outer surface of the front corner of the front
cabinet 3 is deeper than the depth of grooves 30 formed on the
other portion of the front cabinet 3. Accordingly, in the front
corner of the front cabinet 3, the area of contact with air per
unit area of a peak contact face of the front cabinet 3 becomes
greater than that of the other portions. Here, the peak contact
face is a plane made by connecting the protruded flat portions
excluding the grooves 30 on the outer surface of the front
cabinet 3. The front corner of the front cabinet 3 where the
surface area in contact with air is large has increased radiation
efficiencies, so that temperature decreases efficiently. There-
fore, even if a user touches the front corner of the front cabinet
3, the user barely feels any heat.

Further, the outer surface of the front corner of the front
cabinet 3 may be formed in a fin shape by narrowing the
intervals and widening the widths ofthe grooves 30 compared
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to those on the outer surface shown in FIG. 3. Alternatively,
the density of the number of the grooves on the outer surface
of'the front corner of the front cabinet 3 may be made higher
than the density of the number of the grooves of the other
portions. Thereby, the area of contact with the front cabinet 3
when the user comes into contact with the front corner
becomes smaller than the area of contact in the other portions
of'the front cabinet 3, and thus the user even more barely feels
any heat.

For instance, the front cabinet 3 is manufactured as fol-
lows.

FIG. 8 is views for illustrating the manufacturing process
of the front cabinet 3. As shown in FIG. 8A, two elongated
long rod 121 and 121 and two short rod 122 and 122 that are
shorter than the long rod 121 are prepared. The long rod 121
and the short rod 122 are manufactured by extrusion molding.
In addition, the long rod 121 and the short rod 122 may be
manufactured by other methods such as protrusion molding,
injection molding or press molding.

Both end surfaces of the long rod 121 and the short rod 122
are formed in crossing slopes in the longitudinal direction,
respectively. Each of the long rod 121 and the short rod 122
has an angle of inclination of the slopes of opposite ends with
respect to the longitudinal direction which are substantially
the same, and the directions of inclination are opposite to each
other. For example, if the angle of inclination and the direc-
tion of inclination of one slope are plus 30 degrees, those of
the other slope are minus 30 degrees. Both of the angles of
inclination of the slopes in the long rod 121 and the short rod
122 are substantially the same. The long rods 121 and 121 are
arranged facing each other, and the shortrods 122 and 122 are
arranged facing each other while being orthogonal to the long
rods 121 and 121. At this time, the end surfaces ofthe long rod
121 and the short rod 122 are arranged to face each other.

As shown in FIG. 8B, the front cabinet 3 is manufactured
by joining the end surfaces of the long rod 121 and the short
rod 122. In addition, the joining of the long rod 121 and the
short rod 122 are achieved by a publicly known joining
means. For example, a bracket is installed on the joint part
between the long rod 121 and the short rod 122 and the screws
are fixed thereto. If the long rod 121 and the short rod 122 are
made of metal, jointing may be done by welding. When at
least one of the long rod 121 and the short rod 122 is made of
resin material, joining may be done by high-frequency wave
fusion. In addition, the manufacturing method of the front
cabinet 3 is not limited to the above-described method. For
example, the entire front cabinet 3 may be molded integrally
by injection molding.

Embodiment 2

FIG. 9 is a longitudinal-sectional view substantially show-
ing a part of the television receiver 1, and FIG. 10 is a per-
spective view substantially showing a part of the front cabinet
3.

In a back cabinet 4, a bottom portion 4a of a concave part
400 is formed in a plate shape substantially parallel to a light
guide plate 24, and faces a reflection sheet 25 while being
adjacent thereto. The dimensions of top, bottom, left and right
of'the bottom portion 4a are substantially the same as those of
an opening 31a. The peripheral edge portion of the bottom
portion 4a faces an edge part of the opening 31a and is
positioned on the radially inner side (the opening 31a side)
from an elastic member E. A lateral portion 45 of the concave
part 400 continues to the bottom portion 4a and is inclined so
as to expand backward from the bottom portion 4a. The
portion where the bottom portion 4a and the lateral portion 45
continue faces a light shielding part 22a in the front-back
direction.
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In the back cabinet 4, the front-back width between at least
the bottom portion 4a and the edge part of the opening 31a is
narrower than the other places, so that the light guide plate 24
and the liquid crystal panel 22 are held in this narrowed
portion. Therefore, the holding force is improved, and the
light guide plate 24 and the liquid crystal panel 22 can be fixed
in a predetermined position.

Since the display panel 10 is held by the light shielding part
22a or outside of the light shielding part 22a through the
elastic member E, distortion in the liquid crystal panel 22
occuring due to holding stays around the light shielding part
22a. Therefore, no distortion effects occur in an image dis-
played on the side inner than the light shielding part 22a.

The same parts of the television receiver 1 according to
Embodiment 2 as in Embodiment 1 will be denoted by the
same reference numerals, and a description thereof will be
omitted.

Embodiment 3

FIG. 11 is a longitudinal-sectional view schematically
showing a part of the television receiver 1. As shown in FIG.
11, in a back cabinet 4, a peripheral edge portion of a bottom
portion 4a of a concave part 400 faces an elastic member E.
The peripheral edge portion of the bottom portion 4a and the
elastic member E (an edge part of the opening 31a) exist at the
same position in the direction orthogonal to the front-back
direction. Therefore, when a tapping screw 5 is screwed in a
rib 33, forces opposite to each other act in the front and back
to a liquid crystal panel 22 and a light guide plate 24 between
the peripheral edge portion of the bottom portion 4a and the
edge part of the opening 31a (see arrows shown in FIG. 11).
The liquid crystal panel 22 and the light guide plate 24 are
held by strong forces in the front and back to be stably sup-
ported.

The same parts of the television receiver 1 according to
Embodiment 3 as in the Embodiments 1 and 2 will be denoted
by the same reference numerals, and a description thereof will
be omitted.

Embodiment 4

FIG. 12 is a longitudinal-sectional view substantially
showing a part of a television receiver 1. In FIG. 12, illustra-
tion of the tapping screw 5 is omitted. As shown in FIG. 12,
grooves 30 are not formed on the surface of a front cabinet 3.
Also in this case, it is possible to reduce the flow rate of the
heat transmitted from an LED 355 to the front corner of the
front cabinet 3 by a cavity 300.

Further, the cavity 300 has the effect that a user barely feels
any heat when he or she touches a front corner of the front
cabinet 3. Further, it is possible to save material as much as
that of the volume of the cavity 300 by providing the front
cabinet 3 with the cavity 300.

Embodiment 5

FIG. 13 is an exploded perspective view schematically
showing a television receiver 1, and FIG. 14 is a longitudinal-
sectional view schematically showing a part of the television
receiver.

As shown in FIG. 13, the television receiver 1 includes a
cover 50 with arectangular frame shape. The cover 50 is made
of'a resin member (for example, a polystyrene or acryl based
resin member or the like), and has an opening 51 with a
dimension substantially equal to the opening 31a of the front
cabinet 3. Further, the outer dimension of the cover 50 is
slightly greater than that of the front cabinet 3.

As shown in FIG. 14, the cover 50 covers the entire outer
surface of the front cabinet 3, and covers the joint part of a
long rod 121 and a short rod 122 composing the front cabinet
3. Further, the cover covers the upper portion of the front
cabinet 3 in which a light source 35 is installed. A double-
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sided tape 60 is attached between the cover 50 and the outer
surface of the front cabinet 3, and the cover and the front
cabinet are adhered by the double-sided tape 60. The heat
conducted to the front cabinet 3 is further conducted to the
cover 50 to be discharged to the outside.

Inthe television receiver 1 according to Embodiment 5, the
outer surface of the front cabinet 3 is wholly covered, so that
the user does not come into direct contact with the front
cabinet 3. The heat conducted to the front cabinet 3 is further
conducted to the cover 50 to be discharged to the outside, but
the conduction of heat is allevigated by the cover 50, so that
the user will not feel excessive hotness from the heat con-
ducted from the light source 35 to the front cabinet 3 and
safety can be improved. Further, the joint part between the
long rod 121 and the short rod 122 are covered with the cover
50, and thereby it is possible to block light leakage from the
joint part. Further, the cover 50 covers the upper portion of the
front cabinet 3 in which the light source 35 is installed. That
is, on the outer surface of the front cabinet 3, the cover 50
covers the portion corresponding to the inner surface on
which the light source 35 is installed(right behind the light
source 35), and covers the place where the heat conduction
from the light source 35 is most significant, thereby safety is
surely improved. Further, grooves 30 may be formed on the
outer surface of the front cabinet 3.

The same parts of the television receiver according to
Embodiment 5 as in the Embodiments 1 to 4 will be denoted
by the same reference numerals, and a description thereof will
be omitted.

Embodiment 6

FIG. 15 is an exploded perspective view schematically
showing the television receiver 1, and FIG. 16 is a longitudi-
nal-sectional view schematically showing a part of the tele-
vision receiver.

As shown in FIG. 15, a plurality of laterally long slits
(through holes) 52 are formed in parallel on the upper portion
of a cover 50. As shown in FIG. 16, a protrusion part 53
protruding radially inward is formed at the rear end of the
cover 50. As shown in FIG. 16, the television receiver 1
includes a light source 35 in the upper portion of the front
cabinet 3. When the cover 50 is mounted on the front cabinet
3, the slit 52 is positioned on the upper side of the front cabinet
3. Further, the protrusion part 53 is locked to the rear end
portion of the front cabinet 3.

In the television receiver 1 according Embodiment 6, since
the slit 52 is formed on the cover 50, the high-temperature
portion is covered to improve safety, and the heat conducted
to the front cabinet 3 can be reliably discharged from the slit
52, so that the radiation efficiency can be improved. The cover
50 is mounted on the front cabinet 3 by the protrusion part 53
locked to the rear end portion of the front cabinet 3, but the
cover 50 and the front cabinet 3 may be adhered by a double-
sided tape attached between the cover 50 and the outer surface
of'the front cabinet 3. Further, the position of the slit 52 is not
limited to the upper portion of the cover, but the slit 52 may be
formed at a position corresponding to the light source 35. For
example, when the light source 35 is installed in the left and
right portions or the lower portion of the front cabinet 3, the
slit 52 may be formed in the left and right portions or the lower
portion of the cover 50. Further, the grooves 30 are formed on
the outer surface of the front cabinet 3, but the groove 30 may
also be not formed.

The same parts of the television receiver according to
Embodiment 6 as in the Embodiments 1 to 5 will be denoted
by the same reference numerals, and a description thereof will
be omitted.



US 9,091,418 B2

17

Embodiment 7

FIG. 17 is an exploded perspective view schematically
showing a television receiver 1, and FIG. 18 is a longitudinal -
sectional view schematically showing a part of the television
receiver 1.

As shown in FIG. 17, a notch (a non-covering portion) 54
is formed on the upper portion of a cover 50. The notch 54 is
formed across the front portion and the upper surface portion
of the cover 50. As shown in FIG. 18, the television receiver
1 includes a light source 35 installed in the upper portion of a
front cabinet 3. Therefore, when the cover 50 is mounted on
the front cabinet 3, the notch 54 is positioned at the upper side
of the front cabinet 3, so that the upper portion of the front
cabinet 3 is exposed.

Inthe television receiver 1 according to Embodiment 7, the
notch 54 is formed on the cover 50, so that the heat conducted
from the light source 35 to the front cabinet 3 can be reliably
discharged from the notch 54. Further, instead of the notch 54,
the cover may include a hole or a gap portion formed so as to
wholly expose the upper portion of the front cabinet 3. Fur-
ther, the grooves 30 are formed on the outer surface of the
front cabinet 3, but the grooves 30 may be not formed as well.
The cover 50 is mounted on the front cabinet 3 by the protru-
sion part 53 locked in the rear end portion of the front cabinet
3, but the cover 50 and the front cabinet 3 may be adhered by
a double-sided tape attached between the cover 50 and the
outer surface of the front cabinet 3.

The same parts of the television receiver according to
Embodiment 7 as in the Embodiments 1 to 6 will be denoted
by the same reference numerals, and a description thereof will
be omitted.

Embodiment 8

FIG. 19 is an exploded perspective view schematically
showing a television receiver 1.

As shown in FIG. 19, notches (non-covering portions) 55
and 55 are formed on the left and right of the cover 50. When
the cover 50 is mounted on the front cabinet 3, the notches 55
and 55 are positioned on the left and right of the front cabinet
3. Thetelevision receiver 1 includes a light source 35 installed
on the upper portion of the front cabinet 3, so that the cover 50
covers the upper portion of the front cabinet 3 in which the
light source 35 is installed, but does not cover the left and right
portions of the front cabinet 3 in which the light source 35 is
not installed.

Inthe television receiver 1 according to Embodiment 8, the
high-temperature part (the upper portion of the front cabinet
3 in which the light source 35 is installed) is covered by the
cover 50, so that safety can be improved. Further, since the
left and right portions of the front cabinet 3 are exposed
through the notches 55 and 55, the heat of the light source 35
conducted to the left and right portions is reliably discharged,
and thereby it is possible to achieve both improved safety and
the improvement of radiation efficiency. Further, the position
of'the notch 55 is not limited to the left and right portions. For
example, the notch may be formed on the lower portion of the
front cabinet 3. Further, instead of the notch 55, the cover may
include a hole or a gap portion formed so as to wholly expose
the left and right portions or the lower portion of the front
cabinet 3. Further, the grooves 30 are formed on the outer
surface of the front cabinet 3, but the groove 30 may be not
formed as well. The cover 50 is mounted on the front cabinet
3 by the protrusion part 53 locked to the rear end portion of the
front cabinet 3, but the cover 50 and the front cabinet 3 may be
adhered by a double-sided tape attached between the cover 50
and the outer surface of the front cabinet 3.
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The same parts of the television receiver according to
Embodiment 8 as in the Embodiments 1 to 7 will be denoted
by the same reference numerals, and a description thereof will
be omitted.

Embodiment 9

FIG. 20 is a longitudinal-sectional view schematically
showing a part of a television receiver. As shown in FIG. 20,
a plurality of grooves 30 of an L-shaped cross section are
formed along a cavity 300 on a front surface part 31 and a
peripheral surface part 32 of a front cabinet 3. Since the
groove 30 has the L-shaped cross section, it is possible to
make the inside area of the groove 30 larger than that of a
semi-circular shape. As a result, it is possible to increase the
surface area of the front cabinet 3, and thereby the radiation
efficiency can be improved.

The same parts of the television receiver according to
Embodiment 3 as in the Embodiments 1 to 8 will be denoted
by the same reference numerals, and a description thereof will
be omitted.

Embodiment 10

FIG. 21 is a longitudinal-sectional view substantially
showing a part of a television receiver. As shown in FIG. 21,
aplurality of grooves 30 of a rectangular-shaped cross section
are formed along a cavity 300 on a front surface part 31 and a
peripheral surface part 32 of a front cabinet 3. Since the
groove 30 has the rectangular-shaped cross section, a fin-
shaped portion is formed around the groove 30. As a result, it
is possible to increase the surface area of the front cabinet 3,
and thereby the radiation efficiency can be improved. In addi-
tion, a groove 30 having the rectangular-shaped cross section
is easy to process and can ensure that the front cabinet 3 is
manufactured efficiently.

The same parts of the television receiver according to
Embodiment 10 as in the Embodiments 1 to 9 will be denoted
by the same reference numerals, and a description thereof will
be omitted.

Embodiment 11

FIG. 22 is a longitudinal-sectional view schematically
showing a part of a television receiver. As shown in FIG. 22,
a cavity 300 is formed in the front corner of the front cabinet
3 where the front surface part 31 and the peripheral surface
part 32 join. The front corner of the front cabinet 3 is formed
in a curved surface shape protruded obliquely to the upper
front, compared with the other portions of the front cabinet 3.
In other words, the front corner is formed in a curved surface
expanded obliquely to the upper front. Therefore, the surface
area of the front corner increases compared with the case
where it is not protruded, so that the heat radiation efficiency
is improved. In addition, as the surface area increases, heat is
dispersed, so that the surface temperature is lowered and
safety can be enhanced. Further, compared with the case
where it is not protruded, the volume of the cavity 300
increases, so that conduction of heat can be further sup-
pressed.

The same parts of the television receiver according to
Embodiment 11 as in the Embodiments 1 to 10 will be
denoted by the same reference numerals, and a description
thereof will be omitted.

Embodiment 12

FIG. 23 is a front view substantially showing the right
portion of a television receiver, and FIG. 24 is a schematic
sectional view of the front cabinet 3 taken on a cutting line
XXIV-XXIV shown in FIG. 23. A cavity 301 extending up
and down is formed inside each of the left and right portions
of the front cabinet 3. The cavity 301 is formed in a rectan-
gular-shaped cross section. Further, the cross section shape of
the cavity 301 is not limited to a rectangle, but may be a circle,
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L shape, or any other shape in accordance with the specifica-
tion. Two communication holes 302 and 302 communicating
with the outside are formed up and down in parallel in the left
and right portions of the front cabinet 3. The communication
holes 302 and 302 are positioned on the left and right sides to
communicate with the cavity 301. Therefore, the air inside the
cavity 301 warmed by the light source 35, etc. moves upward
to be discharged from the communication hole 302. Further,
by discharge of air, a negative pressure is formed in the cavity
301, so that outside air is supplied into the cavity 301 from the
lower communication hole 302. The upper communication
hole 302 functions as an air outlet hole, while the lower
communication hole 302 functions as an air inlet hole. There-
fore, ventilation within the cavity 301 is carried out smoothly
s0 as to achieve fast cooling.

Further, FIGS. 23 and 24 show only the right side portion of
the television receiver, but the left side portion thereof also
includes a cavity 301 extending up and down and a commu-
nication hole 302 communicating with the cavity 301, as in
the right side portion. In addition, the front cabinet 3 includes
cavities 300 and grooves 30 (not shown) in the upper and
lower portions as in other embodiments. Further, when the
front cabinet 3 is molded integrally, the cavity 300 and the
cavity 301 may be formed integrally.

The same parts of the television receiver according to
Embodiment 12 as in the Embodiments 1 to 11 will be
denoted by the same reference numerals, and a description
thereof will be omitted.

Although the present invention has been described in con-
nection with the exemplary embodiments, it is only illustra-
tive. Various modifications and alterations of this disclosure
will be apparent to those skilled in the art without departing
from the scope and spirit of the appended claims and this
disclosure.

DESCRIPTION OF REFERENCE NUMERALS

1 television receiver

2 display unit

21 display surface

3 front cabinet

30 groove

31 front surface part

32 peripheral surface part
35 light source

356 LED

300 cavity

4 back cabinet

T receiving unit

50 cover

52 slit (through hole)

53 protrusion part

54, 55 notch (non-covering part)

What is claimed is:

1. A display device comprising:

a display unit having a display surface on its front side,

a front cabinet enclosing a peripheral edge part of the
display unit, and

a back cabinet covering a back side of the display unit,

wherein the front cabinet includes a cavity that prevents
transference of heat,

a light source is installed on an inner surface of the front
cabinet facing an outer peripheral surface of the display
unit,

the front cabinet includes a front surface part and a periph-
eral surface part,
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the front surface part covers a peripheral edge of the dis-

play surface,

the peripheral surface part protrudes rearward from the

front surface part to enclose the outer peripheral surface
of the display unit,

the cavity is formed at a corner where the front surface part

and the peripheral surface part join,

the peripheral surface part comprises a groove formed on

an outer surface of the peripheral surface part including
the corner, and

a depth of the groove on the outer surface of the corner is

deeper than the depth of grooves formed on the other
portion of the peripheral surface part.

2. The display device according to claim 1, wherein the
front surface part encloses a circumference of the display
surface, and

the peripheral surface part is formed on a rear side of the

front surface part along an outer peripheral edge of the
front surface part to enclose the outer peripheral surface
of the display unit.

3. The display device according to claim 2, wherein the
front cabinet has grooves formed on the outer surface of the
front cabinet including the corner, and a depth of the groove
on the outer surface of the corner is deeper than the depth of
the groove formed on the other portion of the front cabinet.

4. The display device according to claim 1, wherein a
portion where the cavity is formed in the front cabinet pro-
trudes further than other portions.

5. The display device according to claim 1, wherein the
front cabinet includes a communication hole which is formed
in the cavity to communicate with the outside.

6. The display device according to claim 5, wherein a
plurality of communication holes are formed in the front
cabinet.

7. The display device according to claim 1, wherein

the cavity is formed at a front corner where the front surface

part and the peripheral surface part join;

the groove is formed on an outer surface of the front cabinet

including the front corner;

aplurality of light sources are installed on the inner surface

of the front cabinet facing the outer peripheral surface of
the display unit to be arrayed in a direction substantially
orthogonal to the normal line of the outer peripheral
surface of the display unit and the normal line of the
display surface; and

the groove is formed substantially parallel to the array

direction of the light source.

8. The display device according to claim 7, wherein a
cross-sectional shape, width, or depth of the groove is sub-
stantially constant in the array direction of the light source.

9. The display device according to claim 7, wherein the
cavity is penetrated substantially parallel to the array direc-
tion of the light source.

10. The display device according to claim 1, wherein the
light source is a light emitting diode which is mounted on a
substrate made of aluminum, and

the substrate is installed in the front cabinet.

11. The display device according to claim 1, wherein the
front cabinet is formed by extrusion molding.

12. The display device according to claim 11, wherein the
front cabinet is made of metal.

13. The display device according to claim 12, wherein the
front cabinet is made of aluminum.

14. The display device according to claim 1, comprising a
light guide plate which is disposed on the rear side of the
display unit to emit an incident light toward the display unit,
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wherein the display unit and the light guide plate are held in
the front and back between the front cabinet and the back
cabinet.

15. The display device according to claim 14, wherein the
front cabinet protrudes rearward, and the light guide plate
includes a pressing part configured to press the light guide
plate to the rear side.

16. The display device according to claim 1, wherein the
back cabinet is made of aluminum.

17. The display device according to claim 1, comprising a
cover which covers at least a part of the front cabinet.

18. The display device according to claim 17, wherein the
front cabinet is formed by jointing a plurality of rod-shaped
members, and

the cover covers a joint part between the rod-shaped mem-

bers.

19. The display device according to claim 17, wherein the
light source is installed on the inner surface of the front
cabinet facing the outer peripheral surface of the display unit,
and

the cover covers a portion corresponding to the inner sur-

face on which the light source is installed, in an outer
surface of the front cabinet.

20. The display device according to claim 19, wherein a
through hole is formed in a portion of the cover which covers
the outer surface of the front cabinet.

21. The display device according to claim 17, wherein the
cover has a non-covering patt.
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22. A television receiver comprising:

the display device according to claims 1; and

a receiving unit which receives television broadcasts,

wherein the display device is configured to display an
image of the television broadcasts received by the
receiving unit.

23. A display device comprising:

a display unit having a display surface on its front side,

a front cabinet enclosing a peripheral edge part of the
display unit, and

a back cabinet covering a back side of the display unit,

wherein the front cabinet includes a cavity that prevents
transference of heat,

a light source is installed on an inner surface of the front
cabinet facing an outer peripheral surface of the display
unit,

the front cabinet includes a front surface part and a periph-
eral surface part,

the front surface part covers a peripheral edge of the dis-
play surface,

the peripheral surface part protrudes rearward from the
front surface part to enclose the outer peripheral surface
of the display unit,

the cavity is formed at a front corner where the front surface
part and the peripheral surface part join,

the front cabinet has a groove formed on an outer surface of
the front cabinet including the front corner, and

a depth of the groove on the outer surface of the front corner
is deeper than the depth of grooves formed on the other
portion of the front cabinet.
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